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-;i/yn7\°>^/ ^ ^ y u- h, /^^>^xy;;.y h-;b^y ^^^^ y i/- 

:7y;i/;i^^^ y I/- h;&if) , r y ^ y i^- h 73ix;i/;^^r 
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CO 0 7 9] 

u\^;U7.^uy, 'f^)\/7.'f'\/y. ^^i/jVT.'^uy. iy^u^^i/)\/7.'f-vy 
. 7^i/)\/y^^vy. KyV)\/7.^vy, if u)\/i^^)\/y.^vy. h U 
^)h7.^vy. 3Lh^t/:^^JV:^^l'y. r-th^i/:^^J\y7.^lyy^Jiif)> y 
j\yzi^t/:^^uy h^^/x^ 4 h^p^/- 3 b 

>, h^iy::^^uyrjiif} , /Nn>^f (MAli^ n;i/:^-^ i^:^. 5^ 

>, hVyjiytjv:^^uy. 2 -yo A- 4 - h u 4 

[0 0 8 0] 

- SJet± A^-^ * tl T V ^ T % <fc V N „ 
^7^. #^®A>f >^-3i<U v-tf»ic, ±mm<D'^i?:fyJ]ym^^^\:^mti^i^M 

[0 0 8 1] 

2 0 0 o-~i 0 0 75<Dm,mx&'')> L < It 173-^5 oj^commx^v. 

[0 0 8 2] 



2003-3 049729 
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CO 0 8 3] 

mit. #^2 0 0 2-0 6 2 6 4 8 ^^jkmiZUm(D:^miZ^^t:i%(DV$>^o 
[0 0 84] 

1 ) -m^^it^m ( 1 ) 0)^^ 

hr^ K2 4 OmLS:A4x, 7 0 X^lCiU^Lfeo ^^^??gT, ^ e^;J7;b#*na-^ 

«rig'&«$:^-r-5«|jit#&G)«frigf^£^>^"7- (rfH-fb-ir^/M- 1) 33. 9 

U U'- h 2 0. 5 g , MfBM^'fb-a-^ ( A - 8 ) 3 6 . 3g, V- 
6 5 (^O^feM^iS) 0. 6 9 0 g®i;^'^^;i/T-fe hr^ K2 4 OmL^?gt$: 2^ 
^^*^l-tTMT$-&feo 7 01CT'2^r^;g:f5^i±^o K)^mW.^OXl\Z 

M^L^*^e>, h Un:5^;i/T^ >3 8. 9 g S:?gT ^-^r IC^M 

iJ-^-fk-a-i^ ( 1 ) S: 8 5 . 2 g#feo NMR;^/^^' h;i/J: tj, (M-l)ft5(5(7) 
il\^t=.¥}\^n-^:sL-^^^y^n-^h^'yy^-m (GPC) ICJ;U, M4W 

^^m.^m'&i^f^m^, 105, ooox-^ofco 

CO 0 8 5] 
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CI 



(M-1) 



[0 0 8 6] 

(-^figM2) -iS^^it^m (4) (D^m 
ny^ry^-^ 2 0 0 0 mL = P:7^^3lC, il^^^^bT 

ir hr^ K7 5 0 g SrAti. 7 0 x:icAnj^L7£:o ^^^SST, ru;b^^^ui/ 

-h3 2. 2g. tSISMa^^b^ifel (E-7) 7 4. 3 g, ^5^;i/^^r^U h 
4. 2g, V-5 9 (M%mmm) O. 6 7 9 g(Di;;*^;i/ri2 hr^ K7 5 O 

g^?0c$: 2^r^^:^^ttT?gT3i±^„ $e>lC, 7 0 "CT 2 ffiprayK/^S^it^., 

^jij-^-^ji-i/By^a^h^^y^-^ (gpc) icj:y, MM^i^^^M 

^m^vfcimm. 115, oooT'^ofco 

[0 0 8 71 

(^^M3~18) l«^^^b-^#f (2) . (3), (5)~(18)®^fig 

(2), (3), (5)'-(18) ^^^X^fc^ Zltie)<Z)M-a-#:a)* 

[0 0 8 8] 



3 4 
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[*1] 



'30 ^ 'iW 



10.5^ 



^20 I 



H 



O OH 



12.3^ 



O 



^0 ^ 

or;^N^(_)-s02NH2 



7.8^ 




10 



-Hi; 



'40 

H 



CHa 
SO2NH 



CN 



11.5^ 




O2NH 




[0 0 8 9] 



ffiliE# 2003-3049729 



#2 002 — 241719 



C^2] 









6 




^OT^-^V^ O^NH2 

o o 


14.2^ 


7 






CN 

o 


9.5^ 


8 








10.4^ 


9 




o ^ 

CI 


7.5^ 


10 


O 0 


15.3^ 


11 




> 

'30 




13.5^ 



[0 0 9 0] 
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12 



o 




.CI 
CI 



17.9^ 



12 



13 



o 




H ^ 



15.3^ 



'20 



14 



cr^NHa 



^^Cl 



14.375 



15 



cr"cy"^^V^ CN 
o 



^ T740 



Cr^OCHa 



15.4^ 




O OH 



16 




17.5:5 



'40 



H 



SO2NH2 



CO 0 9 1 ] 
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17 


0 CI 

o 


15.3?5 


18 


o 


13.5^ 



[0 0 9 2] 
[0 0 9 3] 

it^m. (c) mwmsLitm. (d) ^^it^m. (e) /\=^-9-Tu-;nf>r ^ 

(h) rv-^2^it^m. (i) i^^n'^yWL^m. (j) ?S'[4:i:;^7=-;bfb-^#i 

[0 0 9 4] 



3 8 ailE# 2003-3049729 



#2002 — 24 1-719 



(a) ^mm^h^m 

mu (a) ^^m^ hymtLXit. tradiation curing 

IN POLYMER SCIENCE AND TECHNOLOGYj J. 
P. Fouassier, J. F. Rabek (1993), p77-117fB 

[0 0 9 5] 
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Ut2 3] 




[0 0 9 6] 
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tf»T'%, mzmtb\f^ (a) ^^m^hym<Dmt.LX{t. #^BS4 7-6 4 1 

6n^jkmizmmo)oc-^yi-<yvyjLjyit^m. #<2ijBS4 7 - 3 9 8 1 ^^Am 

[0 0 9 7] 



[0 0 9 8] 

#^Hg4 7-2 2 3 2 6 #^#lC|a^<D a y>r ^-fb^^. M^it. 

[0 0 9 9] 
[^b 2 5 ] 



[0 10 0] 

#<i!iHS4 7-2 3 6 6 4 #<a:#lCtH«(Z) y>f #ggBS 5 7-30 

7 0 4<25:#{Cfa^<^Tni^;i/7fN>^3}^>i?^^5^;i/, #<2^HS6 0 - 2 6 4 8 3 



[^b 2 4 ] 






[0101] 



4 1 



ffi$E#2 0 0 3-3 
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[<b 2 6 ] 



C — OCH2CH=CH2 



r 



OCH2CH=CH2 
[0 10 2] 

#^BS 60-26403 #WBB 62-81345 ^^miCUMCO^y 

[0 10 3] 
[<b 2 7 ] 



[0104] 

#^5121 - 3 4 2 4 2-^<i5t#, 5feBI4tfPI|4, 3 18, 7 9 1 3- 
n»y/\°4f^0 2 8 4 5 6 1 A 1 -^^0#lCg3«<7) a - T ^ J ^y^J^zz.; 

[0 10 5] 




[^b 2 8 ] 





4 2 
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[0 10 6] 

nm^2 - 2 1 1 4 5 2#<255#icia«® p -i/" ii^:f^^jir^ 7^>i/-r;b) 

[0 10 7] 
[^b 2 9 ] 




[0 10 8] 

#^HS6 1 - 1 9 4 0 6 2^^jkmi:^mm(D^:^mmi^mm^ hy. m^ii. r 

[0 10 9] 

[-fb 3 0 ] 



CHgS— ^^^^^O-CgHg 



[0 110] 

#<^^2 - 9 5 9 m'ikmizmW.(Dri/JV!i-^7.y >( y7.jvy ^ F, mpiit. T 
[0 111] 

[^b 3 1 ] 





[0 1 12] 



4 3 
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[0 113] 
[^b 3 2 ] 




[0 1 14] 

-4 2 8 6 4 #<2i;#lC|H«(Z)^vU >^^$:#if <5 i i: =bT'^So 

[0 1 1 5] 
(b) 7ir=:.^um\L^m 

itfia (b) ^-^i^i^it^miihxit. ru-rn^ (12) ~ (i4) -^^s 

[0 116] 

[>ffc 3 3 ] 

-fiS^ (12) 

Ar^— r— Ar2 (2^) " 

-fiSSC (1 3) 

Ar'^-N^N (Z^) ■ 



-lUftS (14) 



[0 117] 
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^m^<D0tL\^^mmmiivx{t. /\u^ym'f-> -has. mmm^mi 2m 
m&.r<D7 V -ji^^i/mti^mvf^n^o (z^) -itj\a¥y^yi-y. T^^mm 

h^yty. Rn^)ijHym4 ^yfi^^^^^m^ ^jmm^n^M-( :ty^ 
^L. ts-tv<it. 'M^mm-(yty. ^^■*)-y)i>^uyyf:^y3L-h^^y. 'Bl 
xsr^) -)vy.)]/7i^ym^yi-yx*$>^o 

[0 118] 

-m^ (i3)tfi. Av^it. mnm^mi^x\^^x^j:\^^mmm^m2om&.r 

m^mi 2m&.r<Drjv^jvm. mmm^mi 2mpj.r<D7Jvn^i/m, mmm 
"f-mi 2m&.r<Drv-jv:t^iym. mmm^mi.2m&.r(D7J]y^j\y7^jm 
. mmm^wi 2m5^^r(^vrJv^;v7^Jm. mmm^mi 2mpj.T(D7v - 

z^) -m^ (12) tp(D izb ~t.mm<DM^:ty^mir„ 

[0 1 19] 

-m^ (14) r23^ R^^jkx^R^^it. ^n^etimcx^m^^-ox^^^x^ 
j:<, mmm^mhx\^^x^^\>^mmm^m2 ompj.r<Dm^t7i^mm^m'ro n 
^ LVN^msh LTtt', ;\nffyui: -hn», mmm^Wii 2m&.-r<Dr 
mmm^mi 2m&.r<^r)vzi^iym. xitmmm^mi 2m&.r(Dr 

V -Jlyt^iymti'^miffoti^o (Z^) 'It-m^ (12) nf® (Z^) "illsl^® 

M4:ty^m-to 

[0 12 0] 

l^aiMA7b^$fe{Cii^Lfe#M¥ 1 1 - 3 1 0 6 2 3#™»(D@^## [003 
0] ~ [0 0 3 3] lzmM^nr:i^(D^^m2 0 0 0-160323 

[0 0 1 5] - [0 0 4 6] lCSB^3tlfe=fo<D«:#tfS3il*^T'^-5o 
[0121] 
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^ZLtf^^fS-^LK. ^ ^tC 3 6 0 n mJS^TT'fe-SZlilTbW^ LV^„ ZCD^oizm. 
[0 12 2] 

(c) ^mmmitm 

tufa (e) mmMmitmnLxit. ^'f-fpizmm-mmi^'^^ im&.±m'r^ 

A-:;r^-9--r n^^iJ-y K, 3, 3, 5-hV:f^^JVi/ 

^;i/Tir h>>'N°-:t^-9--r 1, 1 - tf;?. - U :/^;i/A°-:t=3p^» 
-3, 3, 5 - h U n/s^-9->, 1, 1 -if:^ -i/^ V 4 ^"^JV 

■9--f F, i;^'-/ y^^hf;^/OiEf>>'^>r Fn7l-;r^-b--f F. /n'^j^ ^ >/N>r Fn 

A-;^-:^-9--r F, 2, 5 >- 2, 5 - 2;/^>f Fn 

F. 1. 1, 3, 3 -7^h^^5^;i/>^^;i//>>f FDA->r:Sr-9->r F> 

u >^^;i/A-:t:3p-ti--r F, ^-i/^? u ^;i/A-:4-^iJ--r f, v^k 

2, 5 2, 5 (^-S/^ U>r^5^;i/yN°-:^=ar$/) '^^•^■^ 
, 2, 5 -^ify >f;i/>'^-;r^i?->f F, ig^ffc3ii<^, ig^^k'Oy^f ;w 2 
, 4 n ^/^>y>r;^>'^°-:^-^-t^--r F, ^ ^ - h;i/>t--r;vA-:r^+>--r F. 

S;?S7-7K*-h, i;^-2-xh:^ri/X-5^;i//\--:4-dri/2;^:*-3j<:^-h, i;^;lh=^ 
t/'T yyatr;bA--;r^i/:;J7-7K:^^- h, V ( 3 - 3 - :A h i/-:/'^;!/ 

A-:;^-^i/-3, 5, 5 - h U 5^;i/'\=Sr-9-y Ji- 9 - i/^ V ^ zf^fl/J-^- 
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:t^i/'^^U-h. ^-t/^V-it3-^:^-h. 3. 3' 4, 4' -"rh^- ( 
t -zf^jvji-yi-^i/ijjviii-ji) ^y-Jy slJ 3. 3' 4. 4' -v^h^ 
- ( t -T^;i/A-;r^t/:*;i/3j<— ^y^/y y. 3, 3' 4, 4' -5^ 

h^- (t -/v^^;!//^-:^-^^/^!!;!/)!^-;!/) Ky-jy y^ 3, 3' 4, 4 
/ -T^h^- ( t -:^^^;i//1-;4-^i/:;!7;nK-;b) ^yVy J y. 3, 3' 
4, 4' -^V=y- {if ^)yj-^-it^^yi:})\/-!i^—)\/) ^y^Jy:sLjy. 3, 3' 
4, 4' -T^h^- (p vyntf;b^ ^;i/>'N°-:2|-:^i/:ij;i/7j<-;i/) Ky-Jy 
3ijy. ij)\/i!^=.)\^V (t -:f5^;i/A--:t^i/ii*0— 7^ h) , :^;i/3if- 

[0123] 

cf-rtj, 3, 3' 4, 4' -T^h^- ( t -y^;i/>'N°-;*-^^>:?tj;b:!K— ^ 

y-jyzsLjy. 3, 3' 4, 4' --rh^- ( t -T^;i/>'^-:^^i/:;tj;i/jK— ;i/ 
) Ky-Jy olJ y. 3, 3' 4, 4' -7=-l>^- ( t -/\^ri/;i/A'-;r^i/:?!j;i/ 
/^i/v^^aiv'^, 3, 3' 4, 4' -T^h^- ( t - ^ ^;i//\°-^=3r 
Ky^Jy x.J y. 3, 3' 4. 4' -5^h^- ^ 
^y^Jy X.J y. 3, 3' 4, 4' (p->ry::^Di^ 

[0124] 



(d) ^^^t^m 

faSH (d) ^:rffc'^i|^i:bTli, TIB-JIK^ (1 5) T'^S tlS^Jt Sr^-T S 
[0 12 5] 

[-(1:3 4] 

-USS (1 5) 



R' 



,27 



c=s 



R' 




C-SH 



[0 12 6] 
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±m-m^ (15) ic^tt<5T;i/=^;i/Si:bT«, ^^M^-!gt i ~4M®%<^ 

[0 12 7] 



4 8 
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No. 


R 


R 


1 


— H 


1 1 

— H 


2 


— H 


— CH3 


3 


— CH3 


1 1 
— H 


4 


— CH3 


— CH3 


5 




■"^2^15 


6 


— CsHg 




7 


— C6H4CI 


AX LI 
— CH3 


8 


— C6H4CI 


LJ 


9 


"^CqH4"CH3 


-C4Hg 


10 


CqH4 OCH3 


-CH3 


11 


— C6H4 — 0CH3 


■^C2H5 


12 


""C6H4 OC2H5 


-CH3 


13 


C6H4 OC2H5 


— C2H5 


14 


""CgH4 ""00^13 


— C4Hg 


15 


-(CH2)2- 


16 


-(CH2)2-S- 


17 


— CH(CH3)-CH2-S- 


18 


— CH2-CH(CH3)-S- 


19 


"^C (CH3) 2 CH2 S 


20 


— CHz-C(CHg)2-S- 


21 


-(CH2)2-0- 


22 


-CHCCHg) -CH2-O- 


23 


— C(CH3)2-CH2-0- 


24 


-CH=CH-N(CH3) — 


25 


-(CH2)3-S- 


26 


-(CH2)2-CH(CH3)-S- 


27 


-(CH2)3-0- 


28 


-(CH2)5- 


29 


-C6H4-0- 


30 


-N=C(SCH3)-S- 


31 


-CeH4-NH— 


32 





[0 12 8] 

(e) /\:^-9-r u -;i/i^>r ^ ^:/-;Wb#^ 
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MIB (e) /verify y-;H^-f^iJ<'y-;Wt-^^i:UTtt, #^BS4 5-3 7 
3 7 7#, i^^Bg4 4 - 8 6 5 1 6 #f3«® D 7 ^' y^^^-M. mPiit2, 2 

' -i^;^ (o-d^an y'a:^;!/) -4, 4' , 5, 5' h^7x— ;nf-r ^ 
^v''-;k 2, 2' -tf>?. (o -:^n^7i-;i/) -4, 4' . 5, 5' -"rh 
^7ai-;H^-f ^ ^Jfv^-;!/, 2, 2' - l^X (o, p - D n 7 -4 
, 4' , 5, 5' -5^ N^^i:^;i/bf-r ^ 2, 2' - bf;?. (o-^n 

n7x^;i/) -4, 4' , 5, 5' -7=-h^ im-iL\s^i/y kT-f ^ 

2, 2' (o, o' -i^e^DD^Jc— -4, 4' , 5, 5' 

-■r h^:7 3i::i;i/l^>r ^ 2, 2' -If^ (o-— Na^ai— -4 

, 4' , 5, 5' -5^ h^:7 3i^;i'fcf-r ^ 2, 2' -tf;?. (o-^f^ 

-4, 4' , 5, 5' -T-y^'^y K^^J-)\/. 2, 2' 
-tf:^ (o - h u 7;L'^n7x— -4, 4' , 5, 5' --r h^:7 ji-;i/tr 

[0129] 

(f) ^Vyir^i/h.^7.7-Mt^m 

Ifria (f) >!r h:t^i/Ax>?.7^;Wb-^i©i:LTli, a v^>r n^2/>f ^ y 
;r^i/>r^ y >- 2 2 -r-fe h^sy-r ^ y >- 3 -;r>, 2 

-T-fe h =3pi/>r ^ - 1 -7ix;i/^n>'N°>- 1 2 -^>^/>r n^t/^ 

^ y - 1 -:7 3i— i-:^>, 3-p - ;i/;*-dr 
^ y 2 -:ty. 2 -X h=3pt/:*;i/3j<-;i/;t-=Sri/-f ^ ^ - 1 -7xx;i/y 

n^y- I -7tywm-f^t\^^o 

[0 13 0] 

(g) jKU'-hfb^i^ 

tffsa (g) if^\y-vit^m<Dmt.\^x\t. -ru-rn^ (1 6) T-^^tis^t:^ 

[0131] 
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[fb 3 5 ] 



-JKiC (1 6) 




31 



R 



,30 



[0 13 2] 

yyntf;K ^y^)V\ ^^t/jv. ^t^^jv. y.7-r'^))\^. i/^wf'f- 

J:ia(Z)i:e)7&r;b^;i/»{c, yNn>y>M^ (M;tii-ci, -Br^if) 
. 2/Ty», -Vnm. TU-;i/» (^f*L<li:7ai-;i/«) , tKn:Jpi/». 
-coor22 (-z:t'R^2«;K^M^^, j^^lJt i ~ i 4 ®r;i/#;i/»> xiiTU 

[0 1 3 3 3 



[^b 3 6 ] 




,35 



n: 



,36 



5 1 
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[0 13 4] 

«(DTU-;i/«A^-g-*tl, Wtm7V-}Vmt.LX\t. ±fH®cI:^^TU-;bSJC 

nmmtLxit. mmnmrjv^jim(Dm.mmt:Lxmifr:L^M^^n^o * 

T^^ffc^(Z)^^bTV^T=b^V^. -13^ (1 6) T'^$ tl^-ffc-^WJ b T 
M.iiii^iZitmmnWF3, 567. 453 1^4, 343, 891 B-Uy 

/t#i^io 9, 7 7 2-^: imio 9, 7 7 3n(D^mmmizmm^nx\f^^^t^ 

CO 1 3 5] 
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[^b3 7] 





1 >j-B^C4H9(n) . N^(C2H5)4 



B^C4H9(n) . N*(CH3)4 



<^~^B^H2-^^ •N*(C4H9(n))4 
<^^^B-CH2-<^^ • N"(C4H9(n))4 



H,C 



[0 13 6] 

(h) rv=-^Mt^m 

ttfSB (h) 7V-^2^i^it^miL\^x\t. mmm^ 3-13334 5#^#, 

#r?€Hg 63-142345 ^t^lBg 63-142346 #r?SHg 6 

3 - 1 4 3 5 3 7#<255#, >S:Uf#^BS4 6-4 2 3 6 3 #<25{#fH^<©N - OM-^- 
S: « f -5 fc 5: P If -5 3 i: T' ^ S o 

[0 13 7] 

(i) ^^n-fe>^b-^i^ 

itria (i) ^l^a-feV^fb'a'^ilLTli, #g§Bg5 9 - 1 5 2 3 9 6-^^^, # 
MBS 61-151197 #<i:i?g, #MHS 63-41484 2-2 

4 9 #^5|2 2 -4 7 0 5 #^i:i#{cia^(Z)5^ ^ y -fe yit^mtj^ hn\z. m 

1-304453 S^m^ 1 - 1 5 2 1 0 9 ^<2it#lCfa«(^)^- 7 

[0 13 8] 

5 3 2003-3049729 
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n/^>^i;^'x-;i/-T i -tfx- 2, 3, 4, 5, 6 - ■7;i/^n 7 iii- 

l--r;i/, ='J-V^U^y^V:L,—)\/-Tx-\f:7.-2, 3, 5, 6-5^h^7 

;i/:^-n7 3:n- 1 ->f s;-S/i^n/<>^^:;x^;i/-T i -if;^- 2, 4, 6 

- b U :7;i/:tn7a: — - 1 ->f ;k q/O^ i;x-;i/-T i - 2, 6- 
i?:7;i/:rn ^ ji::^- 1 ->f i^- n^>^ 5;^'3izi;i/-t i - if x- 2 , 4 

- W )\^iirxiv — - 1 ->r;i/, n/^^tJ? i?xn;i/-T i -if:^ 

-2, 3, 4, 5, 6 '7;i/;rD7a:n- 1 ->r;i/, V-i^^J\jV^U^ 

>^$;x-;i/-T i -tf:^- 2, 3, 5, 6 -5^ s^7;i/;rn 7xx- i ->r;i/ 

i->r;i/, tfy?> (t/ifn^y^p3i=.)i) -\f.7. (2, 6 -i^'7;b;rD - 3 - ( 
lfy-l-'f;i/) 73ix;i/) f^^f x«;7Alf>^ ($/^ D/<>^? $;?xx;i/) if;;^ C2 
, 6 -2;?7;i/7|-n- 3 - (;*^;w;^;i//ix>r^ K) 7xx;b) (S/ 
^jr n>o^ i;^'x-;i/) tf>; C2, Q-Vv)Vi^n-z- (N -zf^^Vi^Tu^ ;v 

[0139] 

tf^ (S/^n^>^5rt^xx;i/) if>?. C2, 6 - e;^;!/:^ n - 3 - (N-^5^;v- 

x;i/) C2, 6 -S^^;i/:tO- 3 - (N -/<>i^Vl/- 2 , 2--:;^5^;b^> 

^?y>r;i/T^7) 7xx;i/] tf;:^ (i/^^ D^O^ $;?xx;i/) i>::^ C2, 

6 -s;7;i/:irn- 3 - (n- ( 2 -x^;i//\:^2/;i/) - 4 - N u ;i/-:^;V7^x;i/ 
) r^y) ^xx;i/] tfx (S/^ n^>^ i;^"xx;i/) ifx [2, 6 - i;? 

7;u;rn-3- (n- (3 -:^:Jir -9-^:^5^ '^>y-r;i/r ^ y ) 7xx;b] ^ 
^5f>, if>i (i/^'n/O^jr 2^xx;i/) tfy?. C2, Q -Vy )\^ifrxi- Z - (N- ( 
3, 6 -e;;r:3!ri?-7^S/;i/) ^y J\^r X J ^ 7xx;i/] if::^ (i/i^n 

>:/xx;i/) trx [2, 6 -i>'7;i/;rn- 3 - ( h U ^;i/;rn;)i^;v;^;i/;}^ 
x;b) r^y) 7xx;i/] tfx (i/^ D'^^^jr ^'xx;i/) tf;^ [2, 6 

-^:^7;i/;*-n- 3 - ( h u 7;i/>^-Dr-fe^;^T^ y ) 7xx;i/) ^^jr^', 

[0 14 0] 
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, ^-V'7)\ji^u-3- (4 -^^nn/Ov^-f r^y) 731— 

\f:7s (^%/f;u^y^V:£-^)\^^ i^:^ C2, 6 - i;7;i/;4-n - 3 - (N- (3, 6 

-i?:*-=^-9-^i/;i/) -2, 2 y >f ;i/r^ y ) ^x-;!/) 

, (i/^ a/^>^ i^m— i^x [2, 6 - 1;^;!/;*- n - 3 - (n- (3, 

7 7 h^i/;r^5^;i/) ^y -J >{ }\/y x J ) 73:— 

ifx (S/^n^>^rs^x-;i/) \f.7s C2, 6 - i;7;i/:;rn - 3 - (N-^i'D'\ 

[0141] 

( j ) Mttx;^^;Wb^ifei 

l&fB (j) ^SISx^^T^Mt-a-^^i: LTli, #^HS 6 2 - 6 2 2 3 #<2t#lCSa^ 
(3r)>f ^ K>^.;i/5^:^- h^b^%> #<iliHg6 3 - 1 4 3 4 0 #WBS 5 9-1 

7 4 8 3 1 #<2)^#lcSH«<Z)?S'[4^;i/3l^t-- hi^^Pif -2>^i:;t)^T'^^o 

[0 14 2] 
(k) ^^/Nn>!f>M-^$:^f Sfb^^ 

luie (k) mM)^n>fym^^M'^^it^m>L\^X\%. TfH-jK^ (17) 
e>-«3^ (2 3) ®fe(Z)$:#tf<5-3i:;5)^T'^^o 
[0143] 
[^t:3 8] 



-jifiiC (1 7) 




[0144] 

-iK^ (17) tfi, X^li/NDvlf Y^li-C (X^) 3, -NH2 
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-m^ (1 8) 




[0 14 6] 

, nttl~3©MtS[-efe-5o 
[0 14 7] 

[^1:4 0] 
-lifilS (19) 

[0 14 8] 

-18^(19) R^°ii, rv-jvmxitu^rv-jvmv:^*}. R^^it. 
pj.rKm-tmxi,tJ\u^yT^i}. z^a-c (=o) -c (=s) -xit 

- S Og-T'^-So 
[0149] 

[^1:4 1] 

d42 o42 N— N 

[0 15 0] 



[0 14 5] 
[^b 3 9 ] 
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[0151] 
C^b4 2] 

-flS^ (2 0) 



q )— (CH=CH)p-R*^ 



[0 15 2] 

-13^ (2 0) tfj, R'^^ttfsm$^^Tv^T=foJ;v^r U -;i/«Xli^^sS^«T' 

[0153] 
[ib4 3] 

-flSaC (2 1) 

R^ 

[0154] 

(2 1) h U/ND>^fV pt5^;i/S$:^-r^:*;b7K^;i/^5^ b>^*a^ 

^it^mX^&iJ. L'^ttTK^M^Xli^ : CO- (R^^) q (C (X^) 3 

r)\y^y-i, i, 2-yji=Li/ymxitN-Rmx$>*). 

M^itmmxit^n^<Dr)v^\yymxitrj\y^-V'y^X'$>^i)\ xtii, 2 

;i/ST'fe»j, R'^'^itmmm^x\>t^mM^(^2m(^^mmmx'&v. xHt.^m 
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[0 15 5] 



Ut4 4] 



(2 2) 



R 



»49 




,50 



[0 15 6] 

(2 2) its 4-7\Dyy-5 - (7Nnyy 

[0 15 7] 
[ff:4 5] 

-IK3C (2 3) 



[0 15 8] 

—15^ (2 3) li, 2- (AD>5f y ^^;i/-7i-;i/) -4-/Nnyy-;t^ 
[0 15 9] 




,51 



U 



5 8 
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U'^M. Bull. Chem. Soc. Japan, 4 2, 2 9 2 4 (1 9 6 9 

) IB^c^-ffc-^^. 2-y3L-jv4:, e-i^:^ ( h u n;b^^;b) - 

s - hvrt^y. 2- (p-^ujiy^L—)]/) -4, 6-1^:^ (hu^a;!/;*^ 
-s-hUTi;^.>, 2 - (p - h -4, ( h u ^ n;i/;i^;b 

) -s-huri?>, 2- (p h^^i/^x-;!/) -4, e-tf;^ (i-u^n 

-s-hUTi^'>, 2- (2' , 4/ - a -4, 6 
-i^>?> (h U ^n;i/:?i^;i/) -s-hurt^">. 2, 4, (hU^n 

- s - h U ri^>^ 2-^^;i/-4, 6 -tf;?. ( nu d;i/^^;i/) 

-S-hyTi>>, 2 - n - y :=.;i/- 4 , 6 - tfX ( h U a;i/;i5^;i/) - s - 
hVTi^^y. 2- (a, a, j8 - h U □ -4, 6 - If X ( h U O 

-s- huri^>^*^#if ^ti-So -e^ftfi, 3iffl#f^ i 3 s 8 4 9 2 

- s-h'JTt>'>, 2- (p -^^;i/;^5^u;i/) -4, ( h U ^ 

ujv:iLf-jv) - s - hvrz^y. 2- (p h^i/x5^u;i/) -4, 
( h u ^ n;i/^^;i/) -s-hUTi;^'^, 2- (p h^i^x^u;i/) -4- 
V ^u)m^;v- s- h vrvy^. nmm^ 3-133428 
^^AmmmcDit^m. r^npnt. 2- (4 h- 1 -4 

, 6 -If h u ^n;!/:*^;!/- s - h u re;^'>> 2 - (4 -x hdFt/-:^7 h 
-i->f;b) -4, hy^^n;i/^^;i/-s-hyTS?>, 2- C4- 

(2 -x hdri/x^;v) h- 1 -4, 8 -tfx- h u ^n;i/^^ 
s - h u Ts;^'>, 2- (4, 7 -j;^ h^^/-:^:7 h- 1 ->r;i/) -4, e 
-if':^- h U-^ n;i/^5^;b- s - h U Ti?>) > 2 - (r-fe:^:? h - 5 - -r;i/) 
-4, hU^n;i/:A^;i/-s- hy7$;>^, 5*K#i^3 3 3 7 0 2 

[0 16 0] 
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[0161] 

t.tc. F. C. S c h a e f e r^lC<J;-5 J. Org. C h e m. 29. 15 

2 7 ( 1 9 6 4 ) tB^^-fb-a-^^. 2 -^^;i/-4, 6-lfX(hU>^D 

-S-hUTi^>, 2, 4, (h U^OA;^5^;i/) -s- 

hUTS^'>> 2, 4, e-hu;^ (s;?^nA;*^;i/) -s-hUTt;>'>, 2-r 

^ >^ -4 6 - hU ynA;*^;i/- S - h VTPy. 2 h=3p>>-4 

^ci^^Bse 2- 5 8 2 4 1-tfH^©, rtm^m^^mif^^tti^x' 

[0 16 2] 
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Ub4 7] 




CI3C 



Cl3( 





CI3C 



[0 16 3] 

j€tc, #^¥5- 2 8 1 7 2 8#<i5f#fB«©> M;iii> Tmit^m^^mf^ 

[0164] 
[ffc4 8] 




CCI3 



CCI3 




CCI3 



CCI3 



6 1 



aill#2 0 0 3 -3 



#2002—241719 

[0 16 5] 

feS $ etCM. p. Hutt, E. F. Elslage rJ^ZfL. M. 

Herbel^rjournalof Heterocyclic chemi 
s t r yj (No. 3) , US 1 IMSA^ (1 9 7 0^) ClB^^tirVN 

[0 16 6] 
[^b4 9] 

CH30-Q-<J3^Cl3 
[0 16 7] 

*l§0^JC^tt-5«-^Ba$&M©$ ^{C<J: U^bFi LV^Mi: bTli, Jik^® (a) ^ 

#i^>5rh>ii, (b) :t-'i7AJ6&fb^^^, (c) ^^^iig^ib^^, (e) /\^r-9-r 

U-;i/t^>r^^v^-;Wb-^%, (i) ^^oiz^^b^i^, (k) j^^y\n>!f>^ 

[0 16 8] 
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izm^'^^m-^^mmiz. ^mm^fp. o. i~5 oH»%#;t$*is^i:*^^f * 

L<, 0. 5-3 0M%A^i: »J^?* 5 ~ 2 0 ®»%75)^#fC^? t b V^o 

^fc, *#6^lC^3t^€> (B) fig:53*l±, ^3fi=foL<tt2SW±«)^MlC,J:oT^f 

[0 16 9] 

[(c) ^v:^)vm'^mt^m 

2(s:|§^^cfev^T^i. mmm^^^\^±^-^^^^x-> luiB (a) ( 

[0 17 0] 
[0171] 

/i<>iEx:;^7^;bXlir^ K^^, ^-^fgt) L < li#Wlg®T;i/=i-;i/!^, r^y 
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CO 1 7 2] 

)Vi^Ti7 \y- h Ux^^i/^yu y I/- 1, 3-zf^>V 

i;^-;i/$;?T^ u h, 1, 4 -i/^ □/\^-9->e;?>r-;i/t^r^J7 u I/- h, 

■9-r^yu-h, y;i/if h y y h, y;i/i^h-;b7- h^t^ y i/ 
-h, y;i/krh y i^- y;i/tf K-;i/'\dp-t?-T^ y i/- h, h 
y (T^ y n-r;i/;r^s>x5^;i/) >r ye/T5? i^- /Ky x;^^;i/t^ y i/- h 

;ry d^v-^>i)^$>So 
[0 17 3] 

>i y;i/lfx::^-5^;i/ii lt«, 5^ h^^5^^>yy y h 

, hyx^^U'i/^^y =i-;i/i/"^^^y i/-h. %:^^y^)\j^^)^-)\yVi^^ ^7 
yiz-h, h y ^5^n-;i/ypA°> h y ^ ^ ^ y I/- h y ;i5^n-;i/x^ > 
hy^^^y u-h, x^u>^y3-;i/S/:;it?^'y ix-h> i, s-y^vs; 

y l^- /\=3rif y I/- h, /<>^xy::^y 

^ ^} v-V. ^>^xy ;^y y ^ y u- h, /o^x 

y:^y h-;i/7^h^^^^y u-h, i;^>^xy;?.y h-;i/^^^^^{7 y u-h 
. 2;?'^>i?xy ;^y h-;b/\^r-t?-^^f^ y i^- y;i/tf h y ^ ^ ^ y 1/ 
-h, y;i/i^h-;i/7^ y I/- h, i^;^ Cp- (3 -^i y ;i/;r=^i/ 
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[0 17 4] 

=i-;bj;?-f ^n:^- l, 3 -y^ >i;:t-;i/i^>f ^ n:^- 1, 4 
[0 17 5] 
[0 17 6] 

>r v^n h>i?x:;^5^;i/h LTtd:, x^ i/> =i-;i/i;-r v ^ n h:^^- h, 

[0 17 7] 

V L/-r >^x^5^;i/i; LTli, x^ l/> =r-;i/i/v I/- hyx^L/> 
[0 17 8] 

^®fi&(7)XX7^;i/(DMi: LT, #<2:iBg4 6 - 2 7 9 2 6 -i-^i^fg, 

HB51-47334 #^Bg 57-196231 -^^^iCfa^OfllJKi^r 

;i/=i-;i/^x:;^7^;bil^. #gaHS5 9 - 5 2 4 0#^#. #^HS5 9 - 5 2 4 1 
4f^¥2-2 2 6 1 4 9^^Amizmm(Dl^^m^'W^^^t^^(D. # 

^^1 - 1 6 5 6 1 s^<ckm^Mzm(Dr ^ ^ m^-^m-t^^oy^^^mizm^^^ 

[0 17 9] 
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K, 1, 6 U>tf;?.-T^ U;i/T^ 1, 6 -^^if^^^ L/>l^ 
[0 18 0] 

-e(Z>f{fi<D^f ^ t^^T^ F^^y V-<DMt bTli, #^BS5 4-21726-^ 
[0181] 

4 8-4 1 7 0 8#<25^#I^J^CfB^$4^TV^S 1 :9'^IC 2 MJ^±(D>r V i/T:^^ - N 

»s:*-rsjKu>r yt/T*- h-fb^^c, rm-m^ (2 4) T-^snsnFa 

^i/^Sr-^^-tS J V- Sr-f^fiOSit^t 1 IC 2MJ:^<-h®fi^ttl^- 

[0 18 2] 

CH2=C (R^"^) COOCHgCH (R^^) OH — (24) 

-m^ (2 4) cfi, R^^s.tJfR^^tt, 'en'enm^iZ7i(.mm^x\t^^)vm^ 

[0 18 3] 

* r=.. ^mm 51-37193 n^A^ 2-32293 ^^^n. i^^a^ 

2- 1 6 7 6 5#<i5{?gfCfa^$tlTVNS<fce)^'t7 U^^T^' U hM"^. #^ 
BS58-49860 ^cil^BS 56-17654 ^^m. ^<ck^ 6 2-39 

4 17 ^^m. 62-39418 ^Amizmm<D:r.^ l'y:t^V->( Fm# 

$ e)1C, i^giHS 63-277653 #ggHg 63-260909 

, #^¥1 - 1 0 5 2 3 8#^#{cfa«$tie, ^^^i^tcr^ >^#it^;^;b:7.r 

F#5t$:^t--g>7 2;^'?!j Jim^^it-^l^m M V N T =fo J: V ^ o 
[0184] 

-e®flfi®Mi: LT«. #^Bg4 8-64183 #^BB4 9-43191# 
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#^HB5 2-3 0 4 9 0^65imiZUm^nX\f^^J:z>^J^^V3i:^v^J\/r^ 

, #^HB4 6-4 3 9 4 6 1 -4 0 3 3 7 1 -4 

0 3 3 6'^^Amizmm(D(f^^<D^mmit^m'p. ^m^2- 25493 #^#tc 

> #^BS6 1 -2 2 0 4 8^^mizmm.(D^jiyjv^u7jv^jvm^^m'r^m 
i^ii^ts-mizmm^n^o ^^izB:^mmi&^uy o i. 20, no. 7, 300 

— 3 0 8/<-i;? (1 9 8 4^) {zytm'it^'^y^-M:^v zS-^-ti^xm-ff-^ 

CO 1 8 5] 

2fs:#§^JCfeVNT, (C) ^S^^;ba^i4ffc-^#li, -^MT'MV^T*;2SJ£^_h#f 
[0 18 6] 

f^^iZMl^X 0S*%, L<li2 0-7 SMroT'^-So 

2^c|g^^c^3v^T, itffH (A) #^©A>r >^-7Ku v'-^, (c) ^i:^itjj]/m 
^^^t^mt^imm-t^m^. (a) ^g^^: (o ^^<Ditmit. Mifcr-. 1 

: 0. 0 5~ 1 ; 3 (Z)$EH*W^ 1:0. 1 ~ 1 : 2 ©^Hj?)'^ J; 'J t L 

<, 1:0. 3 — 1 : 1. 5(3D^H*^$ e>{C^J* LV^„ 
[0 18 7] 

±12 (c) ^z;fitj)vm^^it^mommmit. mmizM'r^m^mn<oM\ 
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#200 2—241719 

[0 18 8] 

c (D) mm^m^ 

Lv%„ z<Dmm^mt)mi&i^m^m^(Dm^izj:<')±m (b) m.^(D^v:fyjm 

[0189] 

, .7;u;rL/^y-fe^>, xU;int/>, n-:^^>B, D-X/<>:^;b 

) , i/T-ym m^it. ^ri:i)\yifst/r~y. :t^'^ij}Vif^i/r-y) , 
i/r-ym mx\t. >Pi/T->, ?t7;i//j^^ni/T->) ; ^rvym 

TirVVyyi-i/yi^. ^uuy^ify. V y^\:fy) , y^ui/T—ym. ( 

'rV'yy >( ^)y, xptb'±mu^i^)\^y ^) y) . ^uuy^jvmi 

m^lt. ^uuy^jv. iruuy^ V y. rp^L^^MM^^ any ^ jv) , 

^ Tia-fb-a-i^) , ryh^^jym. m^it (r>h^^y» , y. 

[0 19 0] 
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CffcS 0] 




[0191] 
[0 19 2] 




[0 19 3] 

nmme 2-1430 4 4#^#icia«<z)ii>r:r>^3|sfo L^^^M^i^mni^ 

[0194] 



mtiE# 2003-3049729 



#2002—241719 



C^b 5 2 3 




r 

CeHiaCn) 



PhaB— C4H9(n) 




PhaB— C4H9(n) 




CHg 



CHg 



PhgB-— C4H9(n) 




13 

PhaB— C4H9(n) 



[0 19 5] 

#<2i:Bg5 9 - 2 4 1 4 7 -t<^#fa«<D^y ^"b* U --^7 Ai^. tS-^ L\^^M.i^m H 
[0 19 6] 



7 0 
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C^b 5 3 ] 



CH3O 




CH3 



CH3SO4" 




N^CHs 



Ijl* CH3 
CH3 



[0 19 7] 

[0 19 8] 
[^b 5 4 ] 



[0199] 

#^Bg6 4 - 5 6 7 6 7 -^^KslSfB^® T> h^^^ * LVN:R#:Mil b 

[0 2 0 0] 




cr 



7 1 
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[^t: 5 5 ] 




o 



[0 2 0 1] 

#OT2- 1 7 1 4^^jiimmm(D^y\r^-^y9-ymm. i^ll¥2-2 2 e i 

[0 2 0 2] 
[^fc 5 6 ] 




[0 2 0 3] 

m^Am4 0- 2 8 4 9 9^^Ammm(D\^v u -i^AJg^, 0t v\^M.^mt lt 

[0 2 0 4] 
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[-ft: 5 7 ] 




[0 2 0 5] 

#<i^fiB4 6 -4 2 3 6 3^^Jkmmm<DiyT-Zymo ^^^bV^^#:Mi:bT^i, 
[0 2 0 6] 



2003-3049729 



C^b 5 8 ] 



#2 002 — 241719 




I - C2H5 



[0 2 0 7] 

#^^2- 6 3 0 5 3^mm<o^y\/y^y^mo 0tV\^^M.i^mtVXlt, 

[0 2 0 8] 
[^b 5 9 ] 




[0 2 0 9] 

#^^2- 8 5 8 5 8#^#, #g§¥2-2 1 6 1 5 4 #<2{#®^^g>r h 
[0 2 10] 
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[0 2 1 1 ] 

#^HS5 7- 1 0 6 0 5^^jkmmm<D^m. n^^i-z- 30321 #^#ia« 

o 

[0 2 12] 




[0213] 

#^¥i - 2 8 7 1 0 5^^jkmmm(Di/r=^y^^mo is-^ lv^a^m^: ut 

[0 2 14] 
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[0 2 15] 

msm 62-31844 ^^j^m> ^mm 6 2- 31848 "^^Am. <i^mm 6 2 

[0 2 16] 
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[^k 6 3 ] 




CI 



[0 2 17] 

#<2)iBS5 9 - 2 8 3 2 5 ^{ckmiZmcDT ^ J 'J Jl^ h > o * Ll^^^^M 

[0 2 18] 
C^k 6 4 ] 




[0219] 

nm^ 2 - 1 7 9 6 4 3 ^^jimum<^&.r<D-m^ (25) — (27) 

[0 2 2 0] 
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Cffc 6 5 1 



-fiSa (2 5) 




[0 2 2 1] 

(2 5) - (2 7) cfr, A^tt, ^^M^-, -T^f^^M^^, iZl^>M^. 

SSr^L, R^^, R^%, ;!Kmi^^> J^^tlt 1 - l 8 ®T;i/=^r;i/«. % L < «g 
^mtLX. -OR^^, - (CHgCHgO) „-R^^ nu^ym^ (F, CI 

r)\y^)ir^ J^s HKn^i/^, ri/J\^:t^i/^. An>if>M^, —hum^ 



7 8 
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[0 2 2 2] 
[-fb 6 6 ] 



— C-R®5 — C— i J — C-OR^ 
A 1 \_J^B^ ^ 



— N-C-R^ —N-C—/ J 
[0 2 2 3] 

#^5|A2 - 2 4 4 0 5 0#^#fH^<DJ£tT(Z)-|a^ (2 8) "e^^tl-S^ ni/ 

[0 2 2 4] 
[fb 6 7 ] 

-flg^ (2 8) 




[0 2 2 5] 

-13^ (2 8) R^^jsLtj^R^'^it^^miLi.xyi^mm^. 7j\y^}iM. mm 
^jvm^m'to ASt. mmm^. -(>t^m^. -^uym^. T^jvjvm^. r;i/ 

7V-)vm. s^Ty-;i/S, t^;i/^;i/S. Tjvu^i/m. yji^jv^^t 
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[0 2 2 6] 
(^fc 6 8 ] 




[0 2 2 7] 

#^08 5 9 - 2 8 3 2 6^>j!knmm<o&.r(D-m^ (29) x-^^ti-s^ n^/ 

[0 2 2 8] 
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C^fc 6 9 ] 



-fiftzC (2 9) 




[0 2 2 9] 

-m^ (2 9) R^^jsttJfR^^^-eti^tiTK^M^, T;b^;i/S, mmr)\y 

^C^L<T%MoT=fo«}:V^„ X^liA^^yh (H a mm e t t ) ( a ) 

^i*^-0. 9*^e>+0. 5 *T'(^)«gHl^CDSSIS5:^'r= 
[0 2 3 0] 

#^HS5 9 - 8 9 3 0 s-^'^mtimo^i^y.To^—m^ (30) -e^^ti^;^ ni/ 

[0 2 3 1] 
[-fb 7 0 ] 

-flftiC (3 0) 



[0 2 3 2] 

(3 0) eft, R^^&tJfR^^tt. ^>?rM3iLT*^M^^. 7)1^)]/^. U 
(Hammett) (Dt/^-^ (a) M*^- 0. 9 0. 5 ^-??(Z)^H 
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[0 2 3 3] 
[^b 7 1 ] 




[0 2 3 4] 

nm^6- 2 6 9 0 4 7#<2)i#tH^0DJiAT®-^^ (3 1) X^m^tl^^U iy 

[0 2 3 5] 
[-ft 7 2 ] 

-f&^ (3 1 ) 
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[0 2 3 6] 

(3 1) r62^ r63^ r64^ r65^ R^O, r71^ R'^^RXJ^R'^^it. 

u-;i/a, giJiru~;i/S, iiKo^ri/;i/», g 



j^70^j^71^ j^71^j^72^ ^72^^ 



, t;i/=^;i/». Mar;!/ rv-jim. xiia^ru r 
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=.j\yrjv^jvm^mL. r^^ R^%^ti^ti?fi5iLT. tk^m^-, /Nn>5f:/m 

[0 2 3 7] 
[^fc 7 3 ] 




CHj 



4H,5(n) 



[0 2 3 8] 

nm^T - 1 6 4 5 8 3 ^umortz-m^ (32) vm^n^^y)/}^^y 

[0 2 3 9] 
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Ut7 4] 




[0 2 4 0] 

-m^ (3 2) tp. R^^~R'^'^^i^v^^c^fi5iUT, 7f(.mm^. j^a^>m^. 
rji^)vm. rv-)vm. tKn^i^s, rji^^i/mxitr^jm^m-to t 

7.;iy^^)imx\,trv-vyi^^i!3)\yM-)\ym^m^o ^t^, r'^^&d^r'^^ 
«^lc#^MM^A>e>^s:^S:?^^iKbT*)i:VN„ A^li, OM^, SM^, NH 
XttM^^Sr^f SNM^Sr^-To B^li, Ojg^, Xli=C (G*^) (G^) <D 

$: ?^ ^ b T V ^ T t) <i: V ^ o 
[0 2 4 1 ] 

m^n^o ^ift LVN|fjfg^^:fi: LTtt, m^it. nmm^ 8-12524 e^^^^ 

#giHS 59-84356 ^6^m. 59-202829 ^^jkm. #^BS 

6 0- 7 8 7 8 7#<2:i#^{CiH^$4xTV>-5i/T->^J|Bf, Ilffl#ff4 3 4, 8 

7 5#^M«SBS®e/T->^)|54^&#tf-53^*^7?^S, 
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[0 2 4 2] 

3i^cMv^e)tl, ^^iz. i^tmnmms, ssi, q 2 4 ^mmmizmm<Dmm^ 

nr:irV tf'J U ^2^^, #BgHB5 7-142645# (>Kffl 
#fl=l^4, 3 2 7, 1 6 9#) ^#IC|2^® h U ^^V^rbTU y "t^i^ig, #^ 
HS58-181051 ^^Am. 1^58-220143 ^^m. 1^59-4136 

3 ^-^ckm. IBI59-84248 1^59-84249 5 9 - 1 

4 6 0 6 3 ^^Am> 1^59-146061 -^^^tCga^O) tf U U ^2^mit^<^. 
4t^Hg5 9-2 1 6 1 4 6#^#tC|a«a)S/r-:y|&m> 3feH#ff||4. 283 
,4 7 5#B^M»JCfB«(Z)^>^^^>^;rtf U U -^Ai^^^, 5 - 1 3 

5 1 4^^Am. 1^5 - 1 9 7 0 2-^<25i^lC|B^$tlTVNSfcf U U 'i? A^L-ir^t)^? 

[0 2 4 3] 

^fe, ^|II#fF^4, 7 5 6, 9 9 3#0^$ffl»ct'tC^ (I ) , (iDhLTlH 
«$tlTV^§3fi,^^lSilX^ii^. E P 9 1 6 5 1 3 A2#^«D«{Cia^(Z):7^ni/ 

[0 24 4] 

$ e>{c, 1 0 - 7 9 9 1 2^Amicmm<Dr-:ty^mmMi\^m^.. 

m^\t. (>r) 7=^^ym±mmi^. (n) 7=-^y^itj-Ti^yzf^v^, (a 
) r-;r>tt:7^ni/T->, $^fc (-) rm-m^ (33) r-^^tie^b^ 

[0 2 4 5] 
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[it 1 5 ] 

(3 3) 

G^M5-G^° ] „ (X^°)* 

[0 2 4 6] 

[0 2 4 7] 

5t7-j}?>>^^^y ^^^Sg. 1 9 9 5^4^5 0, ?!j-;K>:/^^y ^m#l§^f) II 
1 2M(cfH«$ti-5 J:^{c. m^(DmxA-^y':r^y^^mit-t^^(D^m^ 

[0 2 4 8] 

$fctc (o) ©M{cfevxT#if^r-:r>^7b^^-a-L', LTr-:t>i:?^ 

[0 24 9] 

mc. mm <-) -12^ (33) xm^n^it^m. ^cov^T, #Micm^-r 

-5= mm-Wt^ (3 3) ffi, G%T-:t>"l4«m«&^b. Gl^li4»'[£(Dgm 
m^m-tc (X^^) '^it. :fUhy^^til^mm<D:fy^:ty^mL. mit.ltji 

[0 2 5 0] 
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[0 2 5 1] 

T;1/=^;1/S> TU-^bfi, 7J]^^-jvm. T;i/=^r-;i/^> ^ 
>^;i/:J>-;i/S. >^;i/7'r -;i/S> yt^i/m. T^>^^S:^b> rti^iis 

[0 2 5 2] 

ititH-^^ (3 3) T'^StlST-^r^tt^^i^^iRMc^e)-^. &,r(DlRA 
-l~IRA-5(D=fo©*^ ^f^b<MVNe>tlSo 
[0 2 5 3] 
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ttc. PAr<D i RC- i-i RC-4 4izm^:A^yty\im^mff&.f\SLm%tS't 
[0 2 5 5] 
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[fb 8 1 ] 
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[^b 8 4 ] 



IRC-31 (C4H9)2N 



0 



N(C4H9)2 



(C4H9)2N T 



N(C4H9)2 



IRC-32 (CgHsjzN 




CH-CH-CI 




(C2H5)2 



N(C2H5)a 



CgHg-^N^ y— CH==CH-G==CH--CH==(' N-C2Hg 



I RC-34 / — \ 

C2Hg-^N)-CJ 



H=CH-G=CH-CH=( ,N-C2H5 





zHs 2T 



IRC-35 




(CH2)4S03 (CH2)4S03K 
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IRC-36 




:CH=CH)3-CI 

f 

(CH2)4S03 




H2)4S03Na 



IRC-37 




(CHajgSOa 



S03H-N(C2H5)3 



lRC-38 



NaO; 




/^(CH=CH)3-CI 

(CH2)4S03" 




SOgNa 



H2)4S03Na 



IRC-39 




CH-CH=CH-C1+=^^J|[^ 

(iH2)3S03" 



IRC-40 




5: 

CHa 



^,^H3 
CHa 
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Tty (F-, C1-, Br-, I -) , jv>(:^mr-^> (BF4-, PFg-, 

[0 2 6 5] 

, :^pif;i/», rf^)\jm. ^y^jvm. ^^i/)vm. ^zf^jvm. :t^^jvm. 

"ri/JVm. ^y'rl/)\/m. Kt^S/;!/^, hyf'i/;i/S, ^^'^'Ti/)\^ 

t-y^;i/^, -rv^^^^bS, 1 
>r VN^^^;!/*, 2 -x5^;i//\^ri/;i/», 2 -^^;i//\:^rS/;i/«> i^i^n^^i/ 

cfT'tt, i^^M^^lgtl*^e>l 2^T'<7)fi^^;^, i^^M^iS:3*^^ 1 2^T'(D^|l^ 

t4^mzmmm^m5i)^^ 1 o^T(Z)^^^0T;^^;^»;()'^<^:u^ff*bv^o 

[0 2 6 6] 

ttd. mmTV-;\^7.)\/^ym(D7V-jvt:it. im<D^y^ymti'^^jt^^ 
(D. 2Xit3m<DKy-^ymt)m^m^^^Lr:L^<D. ^yifymt.5K^mm 

[0 2 6 7] 

&^r<Di RN-i~i RN - 9 Km-t^^ ^y^^ff[^mm.!isLm^0t. L 

[0 2 6 8] 
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IRN-7 
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IRN-8 



IRN-9 




[0 2 7 1] 

mmmm^m'^. mizttftL^^^r-^ynm^mmmni^xiti ra - i 

tl^. itJ^^y^m^mm,i\S.mtl,XitlRC-7. IRC-30. IRC-40 
, .SLtJf I R C - 4 2 t!)^ i^>(:^>^m^mm!\SLmthXltlRN-Qtl^mf^n 
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[0 2 7 2] 

<mn> 

(C. rSirMJ^^^j i^imP(^mm,^U. i 9 7 7^ftf) , 

^^mmm^mnm\ (cMcajis, i 9 8 6^fii), mm^y^^mi ou. 

CffiiS, 1 9 8 4i^ffJ) ^CgB«$tlTV^^M)^:^7&^^(iMT'^■5, 
[0 2 7 3] 

wm. n^wm. m^wm. m^mm. ^mmm^. -ec^fis, ^uv 

^viyyjkxf^v .fymmn. ^:t>(yv^mmm. ^-r^v \^y^mn> ^^^^^ 

^•^vy^mn. >()J>fy\^vyy^mm. ^jy^uy^mn> mi^Hu-'^ 

mm. rvymm. ^vuvwm. - vuwm. ^f^mn. w^ytmn. Mmmn 

yzf'yv^'^^^o 
[0 2 7 4] 

MCffiiS, 1 9 8 4^flJ) j&O* r^ifMiP^/^ffiS^Sj (CMCaiKR> 1 9 8 6^ 
[0 2 7 5] 

M3^f(^)^^{i0. 0 1 /im~ 1 0 A m(D|gHlCfe^r 0. 0 5 

Am~l /£ni(O^H{Cfe§Z.i:A^$^lC^f * L<, #IC 0 . 1 ^ m~ 1 m(^>^ 
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[0 2 7 6] 

D^;i/, 3n-rK^;i/, ^V^J-hn^', 3*o-;i/^;i/, ^>nffi--^-^*'J^tf 

[0 2 7 7] 

3 0 0 nm— 1 2 0 0 nm<Z)|gffllCfel:t'SlSiR^:^'^<Z)^^?gMA^ 0. 1 — 3 
[0 2 7 8] 

vxmm^&zti)^x^^o *^6!itcii. :r>r;i/'<xn-# 1 0 1, :t>r;i/-fx 
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□ -#10 3. :r-r;btf # 3 1 2.- ;r-r;b^^u ->B G. ;r>r;i/y>'u-Bo 
s, 6 0 3, ;r^;by^«y ^ B Y, B s , ;d->r;i/ 

^^.^^X- 5 0 5 (JiA_h7|-Ux> Nffc^xll (4*) ^) , tf^^ h'JTifiT:;^ 
U>^.^;i/A-f >iM/»y h (C 142555) , ^;bA>r N (C I 

4 2 5 3 5) , 3L^JVA>(>i-ly^^ h, n-^^>B (CI145170B), 
^:j5j>rh^*y-> (CI42000) , (CI52015)^, 
Jkt^nmme 2-2 9 3 24 7#^CfB^$tlTV^SgSM&#^f<53i:*^T'^-5o 

® MfSf ^JjSi M V N S ^ T' ^ s . 
[0 2 7 9] 

mut^:^i)mtL^^. j&js, mmmmmm±mm^KMi^, o. o 

1 ~ 1 0 KMroCDSg-a^jb^^? ^ L V^o 
[0 2 8 0] 

5^zr-;i/, ^yV^Jy. 4, 4' -^>ftf:^ (3 6 - t 
3iy-;i/) , 2, 2' -^^ L/>tfx (4 -:>i^;i/- 6 - t -^^;i/:7aiy 
) , N-::iNDy-N-73i-;ni Fn:3p$/;i/r^ >r;b^-'t?Aig^3b«#tf 

ti-5o ^M-^l»ihM®»*li. ^IIfiK^(^K*tc^LT,^o. 0 mM%-m 

[0 2 8 1] 
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s nmm 62-251740 3-208514 #^^jci2 

«$tlTV>S J:e)?fc#N-r^>#®?SffiM> 4#^BB5 9 - 1 2 1 0 4 A^^Jkm. # 
gi^4 - 1 3 1 4 9#^^{CfH^$nTVN^ J:e)^M'l4#®?SttM^^ini'rS3 

[0 2 8 2] 
[0 2 8 3] 

, 0. 0 5-1 5 5g»%*W* U<. <fcy^?^L<ttO. l~5^»%T'S>-So 
[0 2 84] 

hU:f^;w 7^;i/iii;?x^;i/, y^)vmt^^^i^J\/, 

[0 2 8 5] 
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o 

[0 2 8 6] 

J:oTMJ&<5>*^ ¥HRTOJiSMiS^CoV^TV^;i«-a56«^^CO. 5~5. 0 g/m 
[0 2 8 7] 

\t. mmmQ 2-17095 0#lcfB«$nTv>S j:e>'fc>^^y^^#®?SttMS: 

0. 0 1 — 1^*%, $ ^tC^f * U< liO. 0 5 — 0. 5M%T'feS„ 
[0 2 8 8] 
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[0 2 8 9] 
[0 2 9 0] 

$ti-2>t)(Z)T'li75:<> fi^^t^J: U ^^<2ijfflcDm«<^T;i/^ -^'A^^rjUttC^ilffii- 
f&l3T;b^-':7A3K©;P*itt. feJ:-eO. l-O. emmg^, ^8F*L<liO 
. 15 — 0. 4 mm, #lCjf ^ b<«0. 2~0. 3 mmT&So 
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[0 2 9 1 ] 

w.mz^i)no:&mti'^^^. ^fe> a^mm^ 4 - e 3 q o z^^^mizm^^nx 
\,^^^oizn^^m^'^iD-&r^:^m%mm-t^ziii3'^x^^o 

vm. tfj^MSr^T, m^<j>ui^'^'^mmw&.^%^^f=.^\zmmm'c^M^ 
mirzttf^x^^o rjis.-^i^^a)mmmitmmizm^^^n^mmmtLxit 

itmmn(Dmmiz j: o tm^^* e>4xSo 

[0 2 9 2] 

^J^iE-ffcO^tai^^li, MV^S«^^K^CJ: UM^^r^tj^^r— M{C#^b#J& 

VN^'J, -fl36i;ic«««?K©i@s*^ 1-80 nM%mm. mmt 5 ~ 7 0 x:. 

SgS S-eOA/dm^ , SJ± 1 — 1 0 0 V, 1 0 5 ^^©ISHTfe 

o~6. 0 g/m^ (Dmmx&^o mmmit^mti^ I. o g/m^ ^mx^&^t: 
mm^i)^^-t^x$>^r:Lij. ^i^mmm(o0mmmizmti^^^M<^jt^x. wm 

^f)K mM.:bm<Dmm*jiz^i). mmz^o. o i-^s gym^ <Dmmmitnm 
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[0 2 9 3] 

P^m-m 2, 714. 066 mf^ 3, 181, 461#, 113, 280, 73 
4#JS:tJf||3, 9 0 2, 7 3 4-^^a#lC^^$tlTV>5 J:e)J5;T;i/*U^M^^ 

6 - 2 2 0 6 3W''^mizmB^nx\,^^yyiti^jvnymii}V C/AS-U^^M^ff 

m3, 276, 868 mf^4, 1 5 3, 4 6 1 |^l|4, 6 8 9, 2 7 2 
[0 2 9 4] 

m.fJ^O. 1-3 0«i%, t b<liO. 5-1 0«»%T'$>U, 25rT'<Z)p 
HAU 0 — 1 3T'feS7K^?KlC, -fifUX-^l 5'-80X:-eO. 5—12 O^m^t" 
•So T;i/;^';^M^S?J^7K^?Sc7)p Hy&U 0 j; ^j<gV^h?Sli>^f;^^bL 1 3. OJ: 

sikict;!/:^ u ±m±m^^ l < itmivBrn^m^^m-^i^x^ji^^^o r}\yi^ u 
, 5g^AU't7A(7)j:e)'S:?imig^, j^^^, i^^ig, mm.^. wm^. 
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z.ti^(o^m^o)0^L^^mmito. 0 1-1 oe4%T'fe»;, mizntL^^m 

HliO. 0 5 — 5. oa*%T'&€>o 
[0 2 9 5] 

-ht. LTii, # ^¥ 5-4 5 8 8 5 ^^Ammm<Dmmm^^^t^mAXJ^nm^^ 

6-3 5 1 7 4 -^^#fa«(Z)WaXtt^«i^M^b'^«fe«:*n7K:J^«¥S:0^M*il^S1± 

Si (OCH3) 4, Si (OCgHg) 4, Si (OC3 
H7) 4, Si (OC4Hg) 4;&if©^^©r;i/n^i/'fb-^i^*^^#iT'A#b^< 

[0 2 9 6] 

mmit. mmm^xnmz ^ i) ^i:, ^mmm^Kiz^^mm-t ^±M.^iz^^-t ^ 

n-t&o m^x. ^<Dj:orjtummizm^ti^nmt. ^^^^t^moymmi^H)^ 
<sv>zii:T'fey, 3?>{c, m^izm\'^^yt<Dmmtmnmmit'r. mmmiKDm 
mmzmn. t^^o, m%^(DmmjLmxnM>iz}i^^x^^^iitim^L\^. 

[0 2 9 7] 

5 8,31 I'^mmm. #MBg5 5-4972 9-^(i5f^^Cf^L<la«$^lTV^S 
®<t:e)«:7K^143KUT-*^^fjtiTv>SA^ rtie)(J>e) tKU tf:^;^T;l/^- 
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LTti7 1 — 1 00 =t}V%m:>^^m-^ti. :9-^4A^M»¥^^^»T' 3 
0 0 A^e> 2 4 0 OCDlSH«)t)®§:#lf ^Z.i:*'JT'#€>o ;R^*i6<flCli. ^^^^±^ 
^ l/$gCDP V A- 1 0 5, PVA-110, PVA-117, PVA-117H 
, PVA-120, PVA-124, PVA-124H, PVA-CS> PVA 
-CST, PVA-HC. PVA- 2 0 3. PVA- 2 0 4, PVA- 2 0 5, 
PVA-210, PVA-217, PVA-2 2 0> PVA- 2 2 4, PVA- 
217EE, PVA-217E, PVA-2 2 0 E, PVA- 2 2 4 E, PVA 
-405, PVA-420, PVA-613, I.- S^i)W\fht\.^o 
[0 2 9 8] 

umM(D^^ (pvACD^^, m^mncDmm) . mM^m\t. ^^^mnmm 

2M^^<o^«'li$:^^•r^<S^c^ii^;5)^'&$nTv^So #^Hg4 9 

- 7 0 7 0 2 ^^tkm (?Kffl#fl=tfJMII 2 9 2 5 0 1 , ffil^^i:^ 

1 3 0 3 5 7 8 A#B^M» (3R|lI#g^aiJ^|| 4 4 5 6 3 -^^M^) fCli, ^ 

Xtt;!K^^14i^-;i/tfn U F>-t^-;i/T-fe7^- h^M-a-^^^af 2 0 — 6 0® 

111 ailiE#2 0 0 3 - 3 0 4 9 7 2 9 
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mmmm 3 . 4 5 8, 3 1 1 ^mmm. #^hb 55-49729 #^#tc^ u < 

[0 2 9 9] 

&.±(Dm^mi^(^^<Dx:^nit. mw±mmx'mm't^^t:ti^x^&f)^. mmc 

[0 3 0 0] 

|§WlCfeVAT«. a^;g3 OOnm—l 200 n nKD^^-^^^CD^lgc-eyS^^MIrf 

o 

[0 3 0 1] 

ii>^U--^t.LX. A r-r;t> U-if (3 6 4 nm, 3 5 1 n m, 1 0 mW— 
IW) , K r>(>ty\^—*f (356nm, 351nm, 1 0 mW-' 1 W) . He 
-Cd l/--tf (4 4 1 nm, 3 2 5 nm, 1 mW-' 1 0 0 mW) . @fit:l/-if- 
t. bT> Nd : YAG (YVOJ t S HG^^X 2m(Dm^^t>-i^: (3 5 5 n 
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m. 5 mW~ IW), CrrLiSAFilSH G^S®M»-^t)i± (4 3 0 n m 
, 1 0 mW) , 

i{£#^l/-if^i: LT, KNbOg, U >^^^Jg^ (4 3 0 nm, 3 0 mW) 

0 nm~4 5 0 nm, 5 mW~ 10 0 mW) , m^MmMU^M^tA 1 G a I 
nP, AlGaAs ^m^i^CDM^^t)-^ ( 3 0 0 n 3 5 0 n m, 5 mW— 1 
0 0 mW) , AlGaInN (350n in~4 5 0 n m, 5 mW~ 3 0 mW) , 
U-1f LT, Ngl^-if (3 3 7 nm, ^-^JVXO. 1 — 10 
mJ) , XeF (351nm, 10'-'250mJ) fi^mvf^n^a 

[0 3 0 2] 

zn^<D^X'^. #ICA 1 G a I nN^#fl£l/--!f- (r^M I n G a N^i}^^ 
f*cl/'-1f-4 0 0~4 1 0 nm, 5 — 3 0 mW) ig^R^li, Zt:^h<DmX't^ 

[0 3 0 3] 

^©ft5. 4 5 0 nni~7 0 0 nm©A#Rrig^^2ii: bTli, A r + b-if ( 

4 8 8 nm). Y A G - S H G Iz-lf ( 5 3 2 n m) , H e - N e Ix— tf ( 6 3 
3nm) , He-Cd |5^^if£#^ b-if (eBO-eSOnm) , 25:0 
7 0 0 nm~ 1 2 0 0 n m® nrtg^^Mil LT li^^<zi£ b-if (8 0 0~8 

5 0 nm) , N d - Y AG U-if ( 1 0 6 4 n m) ^WxilC^tJM'e^ -So 

[0 3 0 4] 

>tf-A, ^^m^mtSii^^mmX^^tf^. ^M^.^,T'±M®3 5 O nmJ^±<7)l/ 
-if-)tai (*f*L<lil 2 0 0 nm&^r) *^#^C^f*LV^. 
[0 3 0 5] 

:4£|§^®fi^14M^%$:iB^MlC-^Jt-r S^iiSWSJiSMiiRli, 7 0 0 n m~ 1 
2 0 0 nm®fIigcT'?S1£Mltlg^iftlif-tS@ft:U-ifXl±^^f*U--»fCJ:S® 
lll^^lC=fo^f jgtCMV^^tlSo -eoSfii:bTtt, 7 0 0 nm— 1 2 0 0 nm® 
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myt^. 2^i;|g^^c^^■t<5f2^M^i. $f*b<ii, Ti^Xitr)^:^ v^7i<.^mizx 

[0 3 0 7] 

112 U h U '^7i^. ni3')^2^. I^r^^-'^A, Mm:^hU'i7i^, l^;{7U 

D>'W-;i/T^>, x^b>>r^:/. x^b>yT^>, i^y^(Dmmrjv 

[0 3 0 8] 

ST'#-5ri:*^^e>tlTv^s. :^nmizi5\>^x^z(Dmyi:^^t)'^0th<mm^ 

[0 3 0 9] 
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-e^-s, 0^L\»^^mm^Mti^xit. r-yty^. ij^^ty^. j=^:ty^Jk 
t)fMtt#ffi?S'f4MA^#if ^tiSo * L\'^mmmmt.hxit^yi^)vrjvn-;v 

CO 3 1 0] 
[0311] 

[0 3 12] 

m-t^i3m%^ht\.x\^^. z.<D^otjtnm9m.\ziQ\^x\^. ^mmm^vmm. 
'^mm^mmz.m\:>x^%m^n^\^t^fi'^^9!m-t^z.t.ii^xn^. 

^ fe, mnmz^mm<Dmm.WLxmm-t^^^io^^m^^xmi.is^^mmx 

[0 3 13] 
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v^^-a■ icii A' - - > i^^asA^M ^ ti s o 

¥)EPPII!liSS:A-->i^'rS^-^tCtt, /'«-->i^t«tC#^HB6 1-25 18 
1^55-28062 -^^^^ #SiHS 62-31859 ^^xkm. 1^ 6 1 - 

1 5 9 6 5 5-^^Ami^mm^nx\i^^^ofjtmmv^m-t^z.iit>'^t3'^ L^^o 

[0 3 14] 

^mm<Dm^mit. -®tco. o3~o. 8g/m2 (fgjiiMi) j^^js^r-fe 

-So 

■fe'v-9--:BP-i3oo) ^T'i^?aicM$ti<5. z<Dm^(Dmmumjkx:^^ 
mii. mm^mmi^x\^^^m^<Dmmiz^j:^ti^. i a 0-3 o o°c(Dmmxi 

~2 0:9-®*SH;?)W* bv^o 
[0 3 15] 

[0 3 16] 

z(D^^f^mmizj:^x. :^mM(D^mmmmm^ ''jm'^M^^^mmmit 

[0 3 1 7] 
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[0 3 18] 

e> I C cfc o T $11 PS ^ ti S % ® T' li V N , 
[0319] 

m^'O. 3 Omm(Z)#«l S<DrJV^=.K^2A^^8-^±^Uy:f'y-yil 8 0 0 

:^^yy3L<DA^:^h><Dyi<.mmm^m^^. "^(Dmm^w^BiLXhr:!^. ^<yKx 

mWl^r^. 1 0%7Kmi\:i- h U ^2^1Z 1 0°CX 6 0#r^g^»bTn:^y5^>^L)^ 
ma^X. 7K^^> 2 oroHNOgT'tfijfoSfe?!^^, ;!K?5feL.^o 34xS:Vj^= 1 2 

. 7 V <D^^yxiE^m.(Di^^m.i^nm^m^^x i %5i^7K^?stfiT'3 o o ^- 

;ti:r-30. 4 5 /im (Ra^^) Xtb^ftL. t>$o^V>T 3 0 Hg S O^tK 
^^gcf'tcmiXb, 5 5X:T'2:$^r^5=-*:^V^y h bfe^, 3 3'C, 2 0%H2SO4;^ 
mm^X. #@5iTbfeSlCi^^S:@BaLT> «gS^S5 A/dni2{cfeV%T 5 
0 5g!>r^^@^-fbbfci:3 6, JP$*^2. 1 g/m^X%^r=.o ^.tl^^WH^l iL 

[0 3 2 0] 
<3£if«t2> 

1 tCT3H®^®^a.aMT^ *; 1 S i ^f>^m 0 . 0 0 1 g / 
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m^t^£^J:olzm^L. 1 0 0 ICT' 1 Sr^i^ft: 2 il Lfc. 

[0 3 2 1 ] 

2 bfeo 

[0 3 2 2] 

i3 0®*fis 

• tK 2 0 M*§|5 

. 7=-h^:nfs^$/i/^> 5 0e*^aJ 

• 3->i^^UD^t/:^ntf;uhUxhdre/$/^> 5 oSiS 

[0 3 2 3] 

zi (Z) J; e) ic^as s tir:Lm^<ommiz. tih® v;b>!f - a - =3 - ^ - 

[0 3 2 4] 

• tK 20 itias 

• ^ y 1 s^igp 

• U >^ 0.0 5M*ai5 

[0 3 2 5] 

[0 3 2 6] 

• tfD:;tfn-;i/rx;i/AT;i/7^t: K^^^fll (^^^»2 0 00) 4gsas 
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• -7 V m^nm^'&M 0.7 

5 0 WAB 

[0 3 2 7] 

(^^^M (IB^M) 

z: © J; tc^ii $tifey;b^-«t7 a«±ic, Tia^fife® 3fefi-^'ffi MfiK*^ & 

[0 3 2 8] 

• ^ e;>'?!7;i/M-^'f4^b^% : (c)f!K^ (^6-8 izumcD^t^!^. -^^») 

• M-^^^&m : (B) (^6-8 izmm<D^t^m. ^mA) 

• mm [ s ] 6 ~ 8 izmmcD^t^m. ^mm) 

' yymm^mm^m o. 03g 

• mm^m±m o . o i g 

(N-— hn)jy x:—jv}i ]^ u ^t/ j^r ^ y r )V ^ — ^ 

• MJ^^m^ 2 . 0 g 



Mf^ : Pigment Blue 15:6 1 5 jR4g|J 

iPkm^^EJVita 3/17) 
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ijjvm^mit^m. WiUam (s 1-34) (DM.i^m^&.rizm-to 

[0 3 3 0] 
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